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BJIHHHHE XJIOPHAOB HATPHH H KAJIHH HA BbICTPblE 
nOBEAEHHECKHE H OH 3 HOJIOrHHECKHE PEAKH,HH nPYAOBHKA 
(MOLLUSCA: GASTROPODA: PULMONATA) IIPH 3 APAHCEHHH 
nAPTEHHTAMH TPEMATOA 

© A. n. CTaAHHHeHKO, JI. HBaHeHKO, JI. H. KypKHH, /J. A. BMCKymeHKO, 
P. n. TpaAOBCKaH, H. A. 3 HMOBeu, 

Hccjie^oBaHo BjiHHHHe pa3jinnHbix KOHn,eHTpau,HH (0.001, 0.01, 0.1, 1, 10, 100, 
1000, 10 000 Mr/'ji) xjiophaob HaTpHH h KajiHH Ha 6biCTpbie noBe#eHHecKHe h (]dh3hojio- 
rnnecKHe peaKu,HH npy^oBHKa Lymnaea stagnalis b HopMe h npn HHBa3HH napTeHHTaMH 
TpeMaTo^. 

Bo3£eHCTBHH TOKCHKaHTOB BbI3bIBaiOT 3amHTHbie (peaKijHH H36eraHHH, Cenpei^HH 
cjih3h, o6BOjiaKHBaioii];eH Tejio mojijiiockob) h naTOJiorHnecKHe (peaKii,HH Bbina^eHHH, 
ycHJieHHe nepHCTajibTHKH opraHOB nHipeBapHTejibHoro TpaKTa) peaKijHH. 

IlpH3HaKH OTpaBJieHHH npne BbipaaceHbi h paHee oOHapyxcHBaioTCH y nHBa3npoBaHHbix 
oco6eH, a 3amHTHbie peaKijHH ocjiaOjieHbi no cpaBHeHHio c He3apa*KeHHbiMH hchbothbimh 


Bo3pacTaioiii l ee c KaacflbiM ro,n;oM 3arpa3HeHHe onpyacaiomeH cpeflbi conpo- 
Bo^^aeTCfl HeyKJioHHbiM noBbimeHHeM coflepacaHHa b npHpoflHbix Bo,o;ax pa3JiHH- 
Hbix MaKpoajieMeHTOB, HrpaiomHX BajKHyio pojib b o6MeHe rH,zjpo6HOHTOB, b tom 
HHCJ ie h npecHOBo^Hbix JieroHHbix mojijiiockob — oOjmraTHBix npoMejKyTOHHbix 
xo3neB TpeMaTo^- COpacbiBaHne b bo^otokh HeoHHmeHHbix hjih He.zjocTaTOHHO 
OHHIH,eHHBIX CTOKOB npOMBIHIJieHHblMH npe^npHHTHHMH (XHMH^eCKHMH, I^eJUIIO- 
jio3HO-6yMa>KHbiMH, KOJKeBeHHbiMH h AP-)> a TaKace npeHeOpejKeHHe npaBHJiaMH 
nepeB03KH h npHMeHeHHH MimepajibHbix yfloOpeHHH (xjiopnfla KajiHH, chjibbh- 
HHTa h flp.) cnoco6cTByiOT 3arpn3HeHHK) BOfloeMOB HOHaMH m;ejio*mo3eMejii>Hbix 
MeTajiJioB. Co^epjKaHHe hx b npHpoflHbix Bo^ax Hepe^Ko npeBbimaeT npHHHToe 
flJIH XJIOpHflOB 3HaneHHe UJ\K — 350 Mr/jl. BjiHHHHe pa3JIHHHBIX KOHH,eHTpail,HH 
Na + h K + Ha ObiCTpbie noBefleHHecKHe h <|)H3HOJiorHHecKHe peaKijHH (3ain,HTHbie 
h naTOJiorHHecKHe) npy^oBHKa o3epHoro, HHBa3HpoBaHHoro TpeMaTo^aMH, hc- 
cjie^oBaHo BnepBbie. 


MATEPHAJI H METOftbl HCCJIEAOBAHHft 

1241 3K3. npy,zi;oBHKa o3epHoro Lymnaea stagnalis (Linne, 1758), c bbicotoh 
paKOBHHBI 40—45 MM, CoOpaHHBIX B HeOoJIBIHHX BOflOeMaX MeJIHOpaTHBHOH CHC- 
TeMbi b Oacceirae p. TeTepeB (xyrop 3aTHHii>e HChtomhpckoh o6ji., YnpaHHa) b 
oKTHOpe—Hoa6pe 1994 r. Mojijiiockh 6bijih HHBa3HpoBaHbi peflHHMH Echinopa- 
ryphium aconiatum (Dietz). 

ToKCHKOJiorHHecKHe onbiTbi nocTaBJieHbi no MeTo^HKe AjienceeBa (1981). B 
KaneCTBe TOKCHKaHTOB HCn0JIB30BaHBI XJIOpHflbl HaTpHH H KaJIHH (h. fl. a.) B KOH- 

i^eHTpai^HHx 0.001, 0.01, 0.1, 1, 10, 100, 1000, 10 000 mt/ji. PacTBopbi hx npn- 
roTaBJiHBajiH Ha flexjiopHpoBaHHOH OTCTaHBaHHeM (1 cyT) BOflonpoBOflHOH Bo^e 
(pH 7.2—7.6, TeMnepaTypa 18 — 21°, coflepacaHHe KHCJiopo^a 8.6—8.9 mt/ji). 
Mojijiiockob Bbijr,ep}KHBajiH b hhx 2 cyTOK. Hepe3 cyTKH oTpaOoTaHHbie cpe^bi 3a- 
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MeHHJiH cBencenpiiroTOBJieHHBiMH. KoHTpojieM cjiyncHJiH oco6h, coflepHcanjHecH b 
OTCTOHHHOH (1 CyT) BOflOnpOBOflHOH BOfle. Pe3yJIBTaTBI CHHMaJIHCB *iepe3 10 H 

30 mhh, 1, 3, 6, 12, 24, 36 h 48 n. 


PE3yJILTATbI H HX OBCy^K^EHHE 

OpHeHTHpOBO^HBIMH OnBITBMH yCTaHOBJieHBI 3HaneHHH OCHOBHBIX TOKCHKOJIO- 

rnnecKHX noKa3aTejieH: ajih NaCl — MIIK (LC 0 ) = 600, JIK 50 (LC 50 ) = 4350, 1 
JIK 100 (LC 100 ) = 8700; .zjjih KC1 — JIK 0 = 400, JIK 50 = 3800, JIK 100 = 7600 Mr/ji. 

IIo niKajie tokchhhocth OTpaBJiHiomHX BenjecTB (MeTejieB h flp., 1971) xjio- 

pHflBI HaTpHH H KajiHH flJIH npyflOBHKa HBJIHIOTCH CJiaSoTOKCHHHBIMH COeflHHeHH- 
hmh. TeM He MeHee cTeneHB tokchhhocth hx rjih . 3Toro MOJiJiiocKa Heo^HHaKOBa. 
Coe^HHeHHH KajiHH HBJIHIOTCH flJIH 3THX HCHBOTHBIX 6oJiee TOKCHHHBIMH, HeM 
coe^HHeHHH HaTpHH. 3 to noflTBepncflaeTCH Kan BBimenpHBe^eHHBiMH 3HaneHHH- 
mh JIK 0 , JIK 50 h JIK 100 (Kancfloe H3 hhx ajih KC1 3aMeTHO HHHce, qeM cootbctct- 
Byioin;ee eMy .zjjih NaCl), Tan h 3HaneHHHMH Koac|)(imn;HeHTa ycTOHHHBocTH 
(KY) 2 (flJIH KaHCflOH KOHIjeHTpaiJHH KC1 OHH BBIHie, HeM flJIH NaCl). 

HcCJie^OBaHHBie HaMH npy^OBHKH 6 bIJIH HHBa3HpOBaHBI AOHepHHMH pe^HHMH 
E. aconiatum , Ji0KajiH30BaHHBiMH b renaTonaHKpeace. ToTajiBHoe nopanceHHe na- 
pa3HTaMH 3Toro opraHa OTMeqeHo y 5 % 3apa>KeHHBix ocoSeH. Tanoe nee kojih- 
necTBO mojijiiockob xapaKTepH30BajiocB cjiaSoii cTeneHBio HHBa3HH (1—3 onara 
nopanceHHH Ha oco6b, Kanc^BiH njiomaflBio 1.5—2 x 2—3 mm). IIpeoSjiaflajiH hch- 
BOTHBie C HHBa3HeH CpeflHeH THJKeCTH (4—7 OHarOB KaHCflBIH nJIOHjaflBIO 2 — 
3x4—6 mm). Cjia6o3apaHceHHBie npyzjoBHKH hh no 3HaneHHHM ochobhbix tokch- 
KOJiorHnecKHX noKa3aTejien, hh no KY He OTjmnaiOTCH ot HHTaKTHBix oco6eH. 
MoJIJIIOCKH C HHBa3HeH CpeflHeH THJKeCTH, a OCoSeHHO C TOTaJIBHBIM nopaHCeHHeM, 
oKa3ajiHCB MeHee ycTOHHHBBiMH npn B03AeHCTBHH Ha hhx pacTBopaMH NaCl H 
ocoSeHHO KC1. B CBH3H c 3thm 3HaneHHH JIK 0 , JIK 50 h JIK 100 , ycTaHOBJieHHBie 
HaMH fljiH 3 toh rpynnBi hchbothbix, Ha 150—230 efl. HHHce, qeM cooTBeTCTBeHHBie 
3HaneHHH nan .zjjih ocoSeii kohtpojibhoh rpynnBi, Tan h rjih . rpynnBi cjia6o hh- 
Ba3HpoBaHHBix npyzjoBHKOB. Pa3HBiMH hbjihiotch h noporoBBie KOHijeHTpaijHH 
flJIH CBoSoflHBIX OT HHBa3HH H 3apaJKeHHBIX HCHBOTHBIX (KpOMe CJia6o HHBa3HpO- 
BaHHBIx): 100 H 10 Mr/ji COOTBeTCTBeHHO (flJIH NaCl H KC1 COOTBeTCTBeHHO). 

XjIOpHflBI HaTpHH H KajIHH — TOKCHKaHTBI KOMSHHHpOBaHHOrO fleHCTBHH. 
CHMnTOMaTHKa BBi3BaHHoro hmh OTpaBJieHHH npencfle Bcero BKJnonaeT jioKajiB- 
HBie noBpejKfleHHH kojkhbix noKpoBOB mojijiiockob (pa3pymeHHe MepmaTejiBHoro 
snHTejiHH c nocjie^yioiii;HM ero oTTopnceHHeM h o6pa30BaHHeM KpoBOTonanjHX 
HSTbHSBJieHHH). IIpH stom HanOojiee yH3BHMBiMH 0Ka3BiBaK)TCH oKOJioin;ynajiBii;e- 
BBie ynacTKH tojiobbi, a Tannce Kpan nHeBMocTOMa c npHJiejKanjHMH k hhm ynacT- 
KaMH Tejia. rnnepTOHnnecKHe pacTBopBi sthx TOKCHKaHTOB oOycjioBJiHBaioT na- 
paJIHH HepBHO-MBIineHHOH CHCTeMBI MOJIJIIOCKOB. CHMnTOMBI OTpaBJieHHH XJIOpH- 
flaMH HaTpHH h KajiHH, KaK npaBHJio, npne BBipanceHBi h OBicTpee npoHBJiniOTCH 
y 3apanceHHBix TpeMaTo^aMH npy^oBHKOB (npn HHBa3HH cpe^Hen thhcccth h 
THH cejiBix napa3HTapHBix nopanceHHHx). 

O^hoh H3 3ain;HTHBix (JjopM noBe^eHHH npy^oBHKOB, noMein;eHHBix b 3aTpaB- 
jieHHyio xjiopn^aMH cpe^y, HBJineTCH peaKijHH H36eraHHH. OHa 3aKJnonaeTCH 
b CTpeMJieHHH jkhbothbix noKHHyTB onacHyio flJiH hhx cpe^y h oSecnenHBaeTCH 
3a CHeT B03paCTaHHH HX flBHraTeJIBHOH aKTHBHOCTH. IIpyflOBHKH npn 100— 
10 000 mt/ji NaCl h KC1 b cpe^e ynce nepe3 10 mhh ot Hanajia onBiTa npnxo^HT 


1 OnpeflejieHO rpa4)HHecKH. 

2 Ky = -rr-. r^e E k — BpeMH, 3a KOTopoe npn onpeAejieHHoii KOHu,eHTpau,HH TOKCHKaHTa norH6jiH 

Bee HCHBOTHbie, E n — BpeMH, 3a KOTopoe npn toh me KOHu,eHTpaijHH TOKCHKaHTa norH6jio nepBoe 
HCHBOTHOe. 
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b cocTOHHHe B036yHCfleHHH. Ohh coBepmaiOT 6ticTpi>ie HanpaBJieHHBie nepe^BH- 
HceHHH, noflHHMaflCB Ha,zj ype30M bo^bi, h pacnojiaraiOTCH kojibijom Ha CTeHKax 
aKBapnyMOB. C yzjjiHHeHHeM 3Kcno3Hii;HH no,zjo6Hoe Ha6jno,zjaeTCH h b 6ojiee cjia- 
6 bix pacTBopax. Tan, nepe3 nac c MOMeHTa nocTaHOBKH 3KcnepHMeHTa peaKijHH 
H36eraHHH oTMeneHa npn 0.1 —10 Mr/ji xjiopnflOB. y mojijiiockob c totbjibhbim 
napa3HTapHBiM nopa^ceHHeM renaTonaHKpeaca 3Ta c})opMa 3am;HTHoro noBe^eHHH 
nojiHOCTBio no^aBJieHa, a npH HHBa3HH cpe^HeH thhcccth 3aperHCTpnpoBaHa 
Bcero jihihb y 15—17% ocoOen. 

3am;HTHOH peaKijneH npyzjoBHKOB Ha B03^eHCTBHe pacTBopaMH xjiopHflOB hb- 
JIHeTCH oOBOJiaKHBaHHe HX Tejia CJIH3BIO, BBIflejIHeMOH >Kejie3HCTBIMH KJieTKaMH, 
pacnojioHceHHbiMH b nonpoBax. Cjioh cjih3h, Bo-nepBBix, 3aTpyzjHHeT kohtbkt 
TOKCHK aHTOB C KOJKHBIM MepijaTejIBHBIM 3nHTejIHeM, 3aMe^JIHH TeM CaMBIM ero 
H3'BH3BJiemie, a bo-btopbix, orpaHHHHBaeT AH(J)c})y3Hio Na + , K + , Cl“ bo BHyTpeH- 
hk>k> cpe^y MOJiJiiocKa. IlepBBie npH3HaKH ocjih3hchhh Tejia 3aperHCTpnpoBaHBi 
y npy^oBHKOB, no^BeprHyTBix B03,zjeHCTBHio pacTBopaMH, coflepjKamHMH Bcero 
jihhib 1 Mr/ji NaCl h KC1 (17 h 33% cooTBeTCTBeHHo) nocjie nacoBOH 3Kcno3H- 
ijhh. y^jiKHeHne nocjieflHen, paBHo Kan h noBBimeHHe KOHijeHTpaijHH tokchkbh- 
tob 1000 Mr/ji, CTHMyjinpyiOT cjiH3eoTAejieHHe (npn 10 000 mt/ji NaCl h KC1 
oho yrHeTeHo). Cjie/jyeT 3aMeTHTB, o^HaKO, hto ycnjieHHe ceKpeijHH ncejie3HCTBix 
KJieTOK COnpOBOHCflaeTCH CHHHCeHHeM HHTeHCHBHOCTH KOHCHOrO flBIXaHHH npyzjo- 
bhkob, b opraHH3M KOTopBix, Kan H3BecTH0 (Krogh, 1941; Fretter, Kruger, 
1951 — ijht. no: Ilpoccep, BpayH, 1967; Jones, 1961), ot 50 ^o 70% KHCjiopo^a 
nocTynaeT hmchho nepe3 Koncy. y 19 % mojijiiockob c HHBa3Hen cpe^Hen thhcccth 
h y Bcex npn TH^cejioH HHBa3HH ocjiH3HeHHe Tejia BBipanceHO HaMHoro cjia6ee, 
neM y cbo6o^hbix ot HHBa3HH ocoOen. 3 to, BepoHTHo, He ctojibko cBH3aHO c 
yrHeTeHHeM ceKpeijHH ncejie3HCTBix kjictok, ckojibko c o6ihhphbimh noBpencfle- 
HHHMH HX KOHCHBIX nOKpOBOB. y 3apaHCeHHBIX HCHBOTHBIX TOpa3flO 6BICTpee, HeM 
y He3apanceHHBix, noBpeHCflaeTCH, BCKope oTToprancB, kohchbih 3mrrejiHH, BCJiefl- 
CTBHe Hero 3HaHHTejiBHBie no njioin;aflH ynacTKH noBepxHocTH Tejia «HCKJiiOHa- 
iotch» H3 npoijeccoB Kan cjiH3eoTflejieHHH, Tan h kohchoto ^BixaHHH. CHHHceHHe 
HHTeHCHBHOCTH nocjieflHero ryOHTejiBHO CKa3BiBaeTCH npencfle Bcero Ha HCH3He- 
cnoco6HOCTH npyflOBHKOB c TOTajiBHBiM nopanceHHeM renaTonaHKpeaca. 3 to CTa- 
HOBHTCH nOHHTHBIM, eCJIH yHeCTB, HTO nOTpe6HOCTB B KHCJIOpOfle y rHflpo6HOHTOB, 
0Ka3aBniHxcH b TOKCHHecKOH cpe/je, B03pacTaeT Ha 20—50% (MeTejieB h ,zjp., 
1971), a y HHBa3HpoBaHHBix TpeMaTo^aMH h Toro 6ojiee. 

Ilocjie nacoBOH 3Kcno3Hn;HH b pacTBopax, coflepncamHX 100 mt/ji KC1 h 
10 000 mt/ji NaCl, HaOjiio^aiOTCH nepBBie npH3HaKH nojio>KHTejiBHoro Bo^Horo 
6ajiaHca, HacTynaiomero npn HapymeHHH o6MeHa bo^bi Menc^y reMOJiHM(|)OH h 
TKBHHMH MOJIJIIOCKOB, B <J)OpMe JierKOH M03aHHHOH naCT03HOCTH TOJIOBBI H HOTH. 
3to HMeeT MecTo y 15—20% oco6en. C yzjjiHHeHHeM 3Kcno3Hn;HH npn KOHijeH- 
TpaniHH NaCl b npe^ejiax 0.1 —10 000 h KC1 1 —1000 mt/ji y mojijiiockob pa3- 
BHBaiOTCH pa3JiHTBie oTeKH BBimeynoMHHyTBix opraHOB. 3a^epjKKa bo^bi ^octh- 
raeT 3HaHHTejiBHOH bcjihhhhbi: oS^eM tojiobbi h hoth npy^oBHKOB B03pacTaeT b 
1.5—2 pa3a. Pe3Koe yBejinneHne oG^eMa sthx nacTen Tejia h noHHHceHHe TOHyca 
KOJIIOMejIJIHpHOH MBIIHUBI He n03BOJIHIOT 2KHBOTHBIM BTHTHBaTB HX BHyTpB paKO- 
BHHBI. IIoaTOMy pa36yXIHHe OT H36BITKa HaKOnjieHHOH BOflBI TOJIOBa H HOra BBI- 
cTynaiOT Hapyncy H3 ycTBH (peaKijHH BBina^eHHH). rnneprHApaTaniHH, KaK mbi 
nojiaraeM, b 3tom cjiynae oOycjioBJieHa noBBiineHHeM ocMOTHHecKoro ^aBJieHHH 
BCJie/jcTBHe nocTynjieHHH b TKaHeByio hch^koctb xjiopH^a hbtphh. H3BecTHO, hto 
Na + 6ojiBine 3aflepHCHBaeTCH b opraHH3Me h TeM caMBiM 6ojiBine y^epHCHBaeT 
BOflBi, b to BpeMH KaK K + jierne BBiflejineTCH H3 opraHH3Ma h cnoco6cTByeT ee 
BBiBefleHHio. IIpyflOBHKH, KaK h Bee npecHOBOflHBie opraHH3MBi, ocyin;ecTBJiHiOT 
rnnepocMOTHHecKyio peryjiHii;Hio. CorjiacHo npaBHJiy Bn^jia (Xjie6oBHH, 1971), 
hx reMOJiHMC^a H3oocMOTHHHa mopckoh BOfle cojieHOCTBio 5 %o. TaK, npn co^ep- 
HcaHHH npyzjoBHKOB npn hcbbicokhx cojichocthx (ao 6 %o) cooTHomeHHe ii;hto- 


5 napa3HTOjiorHH, 33, 4, 1999 r. 
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njia3MaTiraecKHX Na + h K + y hhx oflHHaKOBo. IIpH 6ojn>niHX cojieHocTHX paBeH- 
ctbo Tanoro oTHomeHHH HapymaeTCH, Tan Kan coflepacaHHe BHyTpHKJieTouHoro 
Na + B03pacTaeT, 3HauHTejiBHo npeBBimaa TanoBoe K + (IlaTpymeBa, 1970). Ckoii- 
JieHHe HCH.ZJKOCTH B TKaHeBOM MeHCKJieTOUHOM BeiljeCTBe COnpOBO^KflaeTCH iiomhmo 
B 03pacTaHHH o6i>eMa TKaHeH 3HauHTejiBHBiM CHH^ceHHeM hx sjiacTHHHocTH, c^aB- 
JIHBaHHeM JiaKyH H COCyflOB KpOBeHOCHOH CHCTeMBI, nOBpeHCfleHHHMH COCyflHCTBIX 
CTeHOK (yBejiHueHHe nopo3HocTH), HaKonjieHHeM b 6ojibihhx KOJinuecTBax npo- 
AyKTOB pacna^a KJieTOK, HapymeHHeM TKaHeBoro o6MeHa, noHHJKeHHeM h Hapy- 
rneHHeM <J)yHKii;HH oTeKinHX opraHOB h TKaHeH. OOniHpHBie oTeKH, Kan npaBHJio, 
COnpOBO^KflaiOTCH HapymeHHHMH pa3JIHHHBIX HHHepBaii;HOHHBIX MeXaHH3MOB, Be- 
flyH^HMH K c6oHM B (JjyHKIJHOHHpOBaHHH Tex HJIH HHBIX opraHOB H TKaHeH. Be3- 
yCJIOBHBIM npH 3TOM HBJIHeTCH HapyHieHHe pa6oTBI BBIfleJIHTeJIBHOH CHCTeMBI, 
nOCKOJIBKy MOHeBBIfleJIKTeJIBHaH 4)yHKIIiHH CBH3aHa C aKTHBHOH fleHTeJIBHOCTBIO 
mbihih;. Pa3JiHTBie OTeKH tojiobbi h hoth, a TaKHce BBi3BiBaeMBie hmh nocjieflCTBHH 
paHee oOHapyacHBaiOTCH h apue BBipaaceHBi y HHBa3HpoBaHHBix TpeMaTo^aMH 
mojijiiockob. ypoBeHB rHneprH,o;paTaii;HH hx HaxoflHTca b npHMo nponopijHOHajiB- 
HOH 3aBHCHMOCTH OT HHTeHCHBHOCTH 3apaHCeHHH. 

yMepeHHoe HaKonjieHHe bo^bi b opraHH3Me 6ecno3BOHOHHBix npn B03,n;eHCT- 
BHH Ha HHX TOKCHHeCKHX BeiljeCTB HeKOTOpBie HCCJieflOBaTeJIH (KH3eBeTTep, 1973; 
Bnprep, 1979) pacijeHHBaioT KaK 3anj;HTHo-npHcnoco6HTejiBHyio peaKijHio, Ha- 
npaBJieHHyio Ha BBiacHBaHHe hx b He6jiaronpHHTHBix ycjioBHax cpeflBi. flencTBH- 
TeJiBHo, nocTynaiomaa b opraHH3M npyzjoBHKOB Bo^a «pa36aBJiaeT» Na + h K + h 
BnocJieflCTBHH oOecneHHBaeT, xoth 6bi uacTHHHo, ero fleTOKCHKaijHio. KpoMe 
Toro, o6Bo,a;HeHHe TKaHeH conpoBoacflaeTca ycHJieHHeM okhcjihtcjibhbix npon.ec- 
cob, a 3HauHT, h noBBiineHHeM noTpeSjieHHH KHCJiopo^a. 

IIpH BBICOKHX KOHIjeHTpaiJHHX XJIOpHflOB (NaCl CBBIHie 10 000, KC1 CBBIine 
1000 mt/ji) oTeuHocTH y npyzjoBHKOB He Ha6jno,zi;aeTCH. B cbh3h c chjibhbim Te- 
TaHHnecKHM coKpanj;eHHeM KOJiiOMejuiapHOH MBinmBi hx Hora rjiyOoKo BTarHBa- 
eTCH BHyTpB paKOBHHBI. IIpH 3TOM KpaH nOflOIUBBI CTaHOBHTCH BOJIHHCTBIMH H3-3a 
fljiHTeJiBHoro coKpanjeHHH onpeflejieHHBix rpynn MBirnij. Tanne hchbothbic 
( cpe^H hhx npeo6jia,o;aiOT 3apaaceHHBie oco6h) o^HOBpeMeHHo c noTepen cnoco6- 
HOCTH K nepeflBHaCeHHK) yTpaHHBaiOT H TaKTHJIBHyiO UyBCTBHTe JIBHOCTB. 

Ilpn 100—10 000 mt/ji KC1 h 1000—10 000 mt/ji NaCl y 49 h 58% noflo- 

nBITHBIX HCHBOTHBIX Hepe3 1 H 3 H OT nOCTaHOBKH OnBITa npOHCXO^HT OBICTpoe 
(naCTO OflHOMOMeHTHOe) BBIBefleHHe o6hJIBHBIX SKCKpeMeHTOB, BnJIOTB flO BBIfle- 
JieHHH nopoacHHX nepHTpocJiHHecKHX MeM6paH, uto yKa3BiBaeT Ha 3HauHTejiBHoe 
ycHJine nepncTajiBTHKH KHineuHHKa y oTpaBJieHHBix xjiopHflaMH hchbothbix. B 
flajiBHenineM (nepe3 36—42 n) ocTaTKH nHiijH, HaxoflHBineHca b Hanajie onBiTa 
b HcejiyzjKe h b renaTonaHKpeace mojijiiockob, bbibo^htch Hapyacy HeOojiBiHHMH 
nopn;HHMH h c HopMajiBHBiMH npoMeacyTKaMH Meatfly onepeflHBiMH flec|)eKaii;HH- 
mh. C yBejiHneHHeM KOHii;eHTpaiiiHH pacTBopoB npoaBJieHHe 3Toro CHMnTOMa ot- 
paBJieHHH 3aflepacHBaeTCH bo BpeMeHH, o^HaKo oh oOHapyatHBaeTca y OojiBinero 
HHCJia ocoOen. y npyflOBHKOB c TOTajiBHBiM nopaaceHHeM renaTonaHKpeaca 3Ta 
peaKii;HH yraeTeHa, npn HHBa3HH cpeflHen TaacecTH HaOjnoflaeTca c HeOojiBniHM 
3ano3flaHHeM, a npn cjiaOoM 3apaaceHHH — oflHOBpeMeHHo c He3apaaceHHBiMH 
oco6hmh. 

CjieflOBaTejiBHo, y npyflOBHKOB, noflBeprHyTBix B03fleHCTBHio pacTBopaMH xjio- 
pHflOB, BBI3BaHHBie HMH nOBpOKfleHHH BBI3BIBaiOT 3aiH;HTHBie peaKIJHH, B eflHH- 
cTBe h npoTHBopeuHH kotopbix h pa3BHBaeTca y hhx naTOjiorHuecKHH npoijecc 
(oTpaBJieHHe). «KanecTBeHHBiM otjihhhcm naTOJiorHnecKoro npon;ecca ot c|)H3ho- 
jiorHuecKoro hbjihctch to, hto 3am;HTHaH peaKiiiHH, ^ocTHrayB onpeflejieHHOH 
CHJIBI, CTaHOBHTCH CaMa npHHHHOH nOBpeHC^eHHH H BBI3BIBaeT HOByiO (J)OpMy 3a- 

ih;hthoh peaKii;HH » (rop^HeHKo, 1964, c. 14), uto mbi h HaOjiio^ajiH b xo^e Hainnx 

OnBITOB. IIpH epe^HHX H BBICOKHX KOHIi;eHTpaiJHHX XJIOpHflOB y HCHBOTHBIX C 
HHBa3HeH cpeflHen thhcccth h c THHcejiBiM 3apaHceHHeM pa3BHBaeTCH, KaK npa- 
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bhjio, naTOJiorHHecKHH npon;ecc. Ilpn cjiaGon h cpe^HeH KOH^HTpaijHHX 3thx 
TOKCHKaHTOB y CJia6o HHBa3HpOBaHHBIX TpeMaTOflaMH H He3apaHCeHHBIX MOJIJIIOC- 
kob oGbihho HaGjiiOAaeTCH npHcnoco6HTejn>Ho-BoccTaHOBHTejiLHBiH npon;ecc. 
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FAST BEHAVIORAL AND PHYSIOLOGICAL REACTIONS OF POND 
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SUMMARY 

The influence of different concentrations of the natrium and potassium chlo¬ 
rides (0.001, 0.01, 0.1, 1, 10, 100, 1000, 10 000 mg/1) during 48 hours onto the 
fast behavioral and physiological reactions of the Lymnaea stagnatilis in a cont¬ 
rol and in case of the trematode infection was examined. Pathological reactions 
in infected individuals (with middle and heavy infection rate) are better expres¬ 
sed and appear earlier, protective ones are obliterated and appear later, than 
these form of reactions in noninfected molluscs. 
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